Introduction
During the gastrointestinal endoscopy procedure for diagnosis or treatment, sedation is performed in many centers. During the esophagogastroduodenoscopy procedure, the feeling of tingling and suffocation is frequently encountered, and the patients feel uncomfortable because of the abdominal pain, swelling, and embarrassment (1) . Colonoscopy sedation reduces the discomfort and anxiety of patients, it also provides an environment for the endoscopist to increase success and comfort during the procedure (2) . Today, It is still a matter of debate as to which medicines are to be used for sedation especially during time-consuming procedures such as colonoscopy and endoscopic retrograde cholangiography, and which combination is less risky or cost-effective (3). Alfentanil, fentanyl, and midazolam are the most commonly used sedoanalgesic agents. They provide rapid induction and rapid recovery with minimal residual effect (4, 5) . Propofol is an agent that anesthesiologists often use either alone or in various combinations due to quick start and short duration of its effect (6, 7) . However, in some interventional procedures, higher doses are needed for the patient to be able to tolerate the procedure. High doses can lead to life-threatening complications such as hypotension and respiratory depression (8) . By adding adjuvant drugs to propofol in the sedation protocol, the total drug consumption and the possibility of side effects are reduced and the collection time is shortened (9) . The ketamine is an N-methyl-D aspartate (NMDA) receptor antagonist that provides dissociative anesthesia (10) . Despite the presence of analgesic effect of ketamine, it is not one of the frequently used agents in endoscopic procedures in adults due to hallucinations and delirium (11, 12) . However, there are studies (13) (14) (15) (16) in which ketamine is used in adult day-care patients during various interventional procedures such as (dental, gynecological, and endoscopic). There is no analgesic effect of midazolam, but its use makes amnesia after the procedure (17). In our study, we added midazolam to both sedation protocols (ketamine -propofol and fentanyl-propofol) to less reminiscence of the emotional stress that they experienced during and before the procedure, and hallucinations that may occur due to ketamine and to help patients feel less discomfort during the procedure. We aimed to compare two sedation protocols in terms of side effects and patient satisfaction by adding fentanyl or ketamine as the third agent to propofol and midazolam agents frequently used in patients who will undergo colonoscopy.
Materials and Methods
After approval of the ethics committee of Erciyes University Medical Faculty (Unique Protocol ID: 2018/94) and the informed consent of the patients, 60 patients in the American Society of Anesthesiologists (ASA) I-II group, aged 18-75 years, who underwent elective colonoscopy, were included in the study. The study protocol was registered at ClinicalTrials.gov (NCT03607110; https://clinicaltrials.gov/ct2/show/NCT0360711 0). The demographic information of the patient admitted to study is given in Table 1 . ASA III-IV-V group patients with uncontrolled chronic disease (uncontrolled diabetes mellitus (DM) and hypertension), severe respiratory and cardiopulmonary insufficiency, or liver and renal failure, and not accepting the procedure were excluded from the study. Patients with long-term analgesic, opioid, sedative use history, hypersensitivity to study drugs, egg and soybean oil, pregnancy or pregnancy suspected or lactating, and antipsychotic or antidepressant drug use history were also excluded from the study. Which group of patients were involved was determined by the sedative use history colonoscopy nurse randomly before the procedure. The patient was given a proper diet before the operation, and bowel cleansing was performed. After 8 hours of fasting, the peripheral vascular route was opened with a 20G cannula, and 8 mL kg/hr cristalloid solution was started. Prior to sedation, all patients were monitored for heart rate (HR), mean arterial pressure (MAP) and peripheral oxygen saturation (SpO2), respiratory rate (SS) measurements. All patients were given 5 lt/min oxygen with nasal cannula. During the first 5 minutes of the procedure, the monitored data was recorded once every minute and once every 5 minutes in the subsequent period, and cardiopulmonary side effects were recorded during the procedure. Sedation protocol: Both groups were initially administered 1 mg of midazolam and 30-50 mg of propofol (30 mg in patients over 65 years old and 50 mg in patients under 65 years). 50 mg of ketamine and 50 mg of fentanyl were applied to the KMP group and the FMP group respectively. After induction, it was aimed to have 4-5 sedation level of Ramsay Sedation Scale (18) . When sedation score was lower than 4 or a 20% increase in baseline values in physiological parameters such as heart rate and blood pressure. 10 mg propofol for patients over 65 years of age and 20 mg propofol for patients under 65 years of age were administered (approximately half of the induction doses). At the end of the procedure, the total drug doses given to the patients, the duration of the procedure (withdrawal and collection time), and the patients' eye opening/recovery times were recorded. Patient satisfaction: Patients were monitored until the Aldrete Recovery Score (ARS) was≥9. Patients with ARS≥9 were transferred to another eligible unit. Patients were asked questions about the procedure to assess patient satisfaction. Visual analogue scale (VAS) score (0-10 cm) was used in post-procedural pain assessment. The scale is anchored by "no pain" (score of 0) and "worst imaginable pain (score of 10). The patients were questioned about side effects and whether they remembered the procedure. In addition, patient satisfaction was recorded with satisfaction score 
Results
There was no significant difference in age, gender distribution, ASA distribution (p˃0.05) between FMP and KMP groups in terms of demographics. When the propofol dose applied to the patient during the procedure was taken into account, the mean ± SD medication dose was 80.7±29.6 mg in the FMP group and 59.7±17.5 mg in the KMP group. As a result, the amount of drug used in the FMP group was significantly higher (p˂0.05) when compared to KMP group (see Table 2 ). The effects of the two sedation protocols on the procedure time and recovery time were also evaluated. The total procedure time and time to reach the cecum in the FMP group was found to be significantly higher (p˂0.05) than KMP group. There was no significance between the two groups when comparing the recovery time. When compared to groups in terms of recall of the procedure, 3 patients in the KMP and only one patient in the KMP group reminded the operation. However, there was no statistically significant difference (p˃0.05) in the recall of the operation between the groups (see Table 2 ). There were no more than 4 VAS values in both groups. 70% (21 patients) of the patients in the KMP group and 83.3% (25 patients) of the patients in the FMP group reported that they did not feel any pain. There was no significant difference (p˃0.05) between VAS values in the groups (see Table 2 ). No patient reported a "bad" response, when the patient satisfaction score recorded after the procedure was reviewed. One patient in the FMP group and 5 patients in the KMP group expressed their satisfactions as "not bad", rest of patients responded "very good" or "good". Also, when asked if they would re-prefer the same method in the case of colonoscopy for the second time, all patients in both groups except 2 patients in the KMP stated that they would re-prefer the same method. A significant difference (p˃0.05) was not found between the two groups in terms of patient satisfaction and re-prefer the same method (see Table 2 ). The incidence of cardiovascular and other side effects between KMP and FMP groups did not differ significantly (p˃0.05). The side effects that Table 4 ).
Discussion
In this study, two sedation protocols prepared by adding fentanyl or ketamine to the combination of midazolam-propofol applied on colonoscopy were compared with respect to patient satisfaction, side effects, and the technical characteristics such as the duration of the procedure and the total propofol consumption. In many countries, most of the endoscopic procedures are performed under sedation (19) . Rex et al. [20] showed that patients successfully completed the endoscopy as awake. However, the vast majority of patients in developed countries prefer and demand to sleep during the procedure. In addition, sedation selection during the endoscopic procedures is directed toward a more potent sedation in time (21, 22) . Sedation techniques and sedative agents used during colonoscopy vary from country to country, even from clinic to clinic. Propofol is a sedative, hypnotic, and amnesic agent used in painful procedures for diagnosis and treatment, and its popularity is increasing day by day. Propofol has no analgesic effect when used alone, but there is a synergistic effect when it used with opioids and benzodiazepines, but the optimal combination for sedation is still controversial. The use of propofol during colonoscopy increases both the rate of patient acceptance of the procedure and the quality of the procedure by increasing the diagnostic success (3, 19) . Hsieh et al. (23) found that the use of propofol and meperidine combination was better than using propofol alone in terms of patient toleration and recovery. In addition, when propofol is combined with low doses of opioids or benzodiazepines, it provides effective analgesia and amnesia at doses below the hypnotic dose, and it is safer in terms of side effects as the other drugs used in lower doses in combination. In a study by Chiung-Dan Hsu et al. (24) , one group was administered propofol as the sole agent propofol while it was applied to the other group in combination with midazolam and fentanyl. As a result of their studies, the total amount of propofol used was found to be lower in the fentanyl/midazolam/propofol group, while the incidence of hypotension and the duration of recovery were found to be high in the only propofol group. In our study, if propofol was used alone for sedation during colonoscopy, since there was no analgesic property of propofol, it was likely that patients would move due to pain, so it would be difficult for the endoscope to perform the operation. If we provided the patient with a deeper sedation by increasing the dose of propofol in order for the endoscopist to make the procedure more comfortable, the side effects would also increase, and there would be a prolongation in the recovery time (25, 26) . One of the factors that reduce endoscopist satisfaction is the delayed recovery of the patient. If patients are recovered early, the endoscopist will be able to handle more patients at the same time. For all these reasons, instead of using propofol alone, we used it in combination with two different agents. These agents were midazolam which we benefited from amnesia and ketamine or fentanyl which has analgesic properties. It is difficult to predict the appropriate dose of sedative agent for each patient. Overdose can be a problem especially in elderly patients (27) . For this reason, we set the initial dose of propofol to 50 mg between 18-65 years and 30 mg for patients over 65 years of age in our study. In our study, the duration of procedure and time to reach the cecum was significantly higher (p˂0.05) in the FMP group than in the KMP group. There was no significance between the two groups when comparing the recovery time. There are studies comparing recovery time between ketamine and fentanyl in the literature. The results of the studies were different. In two studies conducted by Akin et al. (15) and Chandar et al. (28) , fentanyl-propofol and ketamine-propofol combinations were compared, and groups were found to be similar in terms of recovery times. In a study in pediatric patients (29) , they found that the duration of recovery after fentanyl-propofol sedation was significantly longer compared with ketamine-propofol sedation. In a study conducted by Singh et al (30) in patients undergoing endoscopic ultrasonography, ketamine was found to cause lengthening of the recovery time when compared with fentanyl. Nalini KB et al. (31) used a combination of propofol-ketamine and propofol-fentanyl during a surgical intervention, unlike other studies. As a result of their study, they found that the propofol-ketamine combination was superior to the propofol-fentanyl group in terms of hemodynamic stability, respiratory side effects, postoperative analgesia, and recovery. They noted that both groups were evenly sedated at the end of operation and the first hour after, but the ARS at the 2nd hour after operation was significantly lower in the propofol ketamine group. Because the sedative effects of propofol may be antagonized by the arousal effects of ketamine, they thought that this result was emerging (31) . Ketamine in sedative doses is associated with EEG activation, and increases awakeness (32) . We thought that the reason for these diversities may be the differences in the duration of the total procedure, the level of pain experienced during the procedure, the dosage of the medication used, the occurrence of the pediatric, or adult patients in the study patients. The purpose of the combination of drugs is to achieve the desired effect using lower doses of drug for each agent. This leads to a reduction in the occurrence of side effects. Two studies (33, 34) showed that midazolam and fentanyl reduced the total propofol requirement for sedation during endoscopy. In our study, we added fentanyl or ketamine to the combination of propofolmidazolam. As a result of our study, we found that the total dose of propofol used in the FMP group was significantly higher than KMP group (p˂0.05). Similar to our results, Nalini KB et al. (31) found that the total amount consumption of propofol was significantly higher in the ketaminereceiving group compared to the fentanylreceiving group. There are also studies where different results are obtained. In two studies (15, 28) comparing fentanyl-propofol with ketaminepropofol, there was no significant difference between the groups in terms of the total propofol consumption. In the study that Tosun et al. (29) conducted in pediatric patients, a group was admitted with fentanyl-propofol and the other with ketamine-propofol. There was no significant difference between the two groups in total propofol consumption. However, 50% of patients in the fentanyl group needed additional propofol dose, whereas 17% of patients in the ketamine group needed additional propofol dose. In addition, 30% of the patients in the ketamine group did not need additional doses during the procedure, while this ratio was 7% in the fentanyl group. In a study of patients undergoing endoscopic ultrasonography (EUS) by Singh et al. (30) , it was found that a single dose of fentanyl or ketamine reduced the total dose of propofol needed during EUS, but there was no significant difference between the two groups in terms of the total propofol dose used. One of the most important reasons for sedation during colonoscopy is to make it easier for the patient to accept, and tolerate the procedure. Therefore, the most important parameter in comparing the two groups in terms of patient satisfaction is whether or not they re-prefer the same method. Of course, the fact that the patient does not feel pain may cause him to re-prefer the same procedure, but this alone is not enough. Salman et al. (35) conducted a study on the satisfaction of the patients during colonoscopy and as a result of their study, they found 3 factors that affect patient satisfaction. These were physical discomfort, emotional stress, and total satisfaction. So pain is not a factor alone. Patients who feel uncomfortable due to a large number of health personnel in the room, and those who are ashamed, will prefer to sleep during the procedure even if they do not feel pain. For that reason, both our patients were evaluated with VAS, and patients were questioned in terms of patient satisfaction and re-preference of the procedure. Patient satisfaction was recorded by asking patients immediately after the procedure. Since the patient was affected by sedation, patients were asked whether they re-preferred the same method by telephone 2 days after surgery operation in order to avoid the effect of sedation. There was no difference between the two groups in terms of VAS score, patient satisfaction score, and patient re-preference of the procedure. The NMDA receptor antagonist ketamine can reduce postoperative pain with central sensitization in the spinal dorsal horn trigeminal nucleus caudalis (10) . Two studies (31, 36) showed that fewer patient in propofol-ketamine group required analgesics in rescue doses than propofol fentanyl group. There was no serious side effect in both groups in our study. During our study, side effects such as bradycardia, hypotension, and desaturation occurred in some patients. However, these returned to normal within about 1 minute without medication intervention. Several studies showed that propofol-opioid combinations reduced ventilation and perfusion depending on the dose, lead to hypotension and bradycardia due to hemodynamic depression (16, 37, 38) . Guit et al. (39) also reported that the combination of fentanyl propofol resulted in hemodynamic depression, while the ketamine propofol combination provided stable hemodynamics. For this reason, FMP group was thought to have more hemodynamic and respiratory depression before the study begun, but we did not find any statistically significant difference between the two groups in terms of bradycardia and desaturation. Side effects such as nausea, apathy, delirium, nystagmus, and severe muscle spasm can be seen after the application of ketamine or during the recovery (40) . However, none of these side effects occurred in our patients. In a study by Guit et al. (39) , it has been shown that the combination of propofol and ketamine eliminates these side effects. In our study, our results were similar to study results of Guit et al. (39) . We thought that, In our study, ketamine-related agitation was not observed during recovery, because midazolam was used, As stated in the guideline written by Green et al. (41) . As a result, both KMP and FMP combinations provide effective and safe sedation in adult ASA I-II patients undergoing colonoscopy. Since the propofol consumption is low, the combination of KMP may be preferred. The limitation of our study is the small sample size of ASA I-II patients included in the study. There is a need for further studies with more patients.
